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A Study on Measurement and Analysis of Fluctuations in Hand Movement
in Playing a Perceptual User Interface Based Game

Kazuki Soya*!, Yuuki Hagiya*2, Tomoya Hasegawa*2, and Mitsuhiro Yamada*2

Abstract - Developing Perceptual User Interface (PUI) system using gesture recognition is an emerging area within HCI. In
this study, the setting of a PUI system to play a simple game using Leap Motion and real-time 3DCG is investigated. As a
pointer in the PUI, a photorealistic hand, i.e., self-avatar is compared to a disk which has fixed shape like conventional GUI.
Previous works on mouse movement during playing GUI based simple games showed that the movement is close to 1/f
fluctuation during smooth coping, i.e., ready-to-hand, while the movement is close to 1/f° fluctuation during disruption by
perturbation, i.e., unready-to-hand. In order to examine the setting of the PUI pointer, fluctuations in hand movement were
measured and analyzed. As a result, the fluctuations were relatively close to 1/f type in the case with the self-avatar, while
the fluctuations were relatively close to 1/f° type in the case with the disk. It is considered that the state of ready-to-hand
was observed in the case with the self-avatar, while the state of unready-to-hand was observed in the case with the disk.
Therefore, the self-avatar is more suitable than the disk for the pointer in the PUI based game.
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Fig.1 Game settings: (a)Self-avatar, (b)Disk, (c)Velocity
vector of the target.
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Fig.2 Examining range of movement of the target through
preliminary experiment: (a)Sphere, (b)Hemisphere.
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Fig.3 a(¢) against time.
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Fig.4 The DFA scaling exponent: (a)Phasel, (b)Phase2.
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Fig.5 The average value of H in each phase of a(?)
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Table 1 p-values and effect size d in each phase.
Phasel | Phase2

pf& 0.008 0.890
ZEEd | 051 0.03




